Regulation of blood L-glutamate levels by stress as a possible brain defense mechanism.
Isoflurane-anesthetized rats submitted to a closed head injury (CHI) display a significant decrease of their blood glutamate levels. Having demonstrated that a decrease of blood L-glutamate (glutamate) causes an increase of the driving force for a spontaneous brain-to-blood glutamate efflux, and consequently affords brain neuroprotection, we investigated here the possible mechanisms which can affect blood glutamate levels. Reasoning that the spontaneous decrease of blood glutamate levels post CHI could be part of a stress response, we observed that the stress involved in tail artery catheterization under isoflurane anesthesia does not affect blood glutamate levels. Investigating in naïve rats the stress effectors, we found that corticotropin-releasing factor (CRF) significantly decreased blood glutamate levels. Pretreatment with antalarmine (a selective type-1 CRF receptor antagonist) occludes the CRF-mediated decrease in blood glutamate levels. In contrast, the adrenocorticotrophic hormone (ACTH) did not affect blood glutamate levels. Investigating the effectors of the sympathetic/adrenomedullary system, we observed that in naïve rats, adrenaline but not noradrenaline decreased blood glutamate levels. Confirming the role of adrenaline, propranolol pretreatment (a non-selective beta-antagonist) prevented the spontaneous decrease of blood glutamate observed post CHI. On the strength of these results, we further observed that isoproterenol (a beta(1/2)-selective adrenoreceptor agonist) produced a marked sustained decrease in blood glutamate levels. These results suggest that stress induces a decrease of blood glutamate levels partly via the activation of peripheral CRF receptors and the activation of the beta-adrenoreceptors. We propose that this newly identified component of the stress response could be a peripherally mediated defense mechanism of the injured brain against the deleterious effects of excess glutamate.